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ABSTRACT 


The readiness of the Venezuelan lavy relies in part on the skills 
of its personnel. The Unrestricted Line Officer (URL) is most frequently 
transferred to nonrelated billets which exposes niin to skill loss. This 
thesis (1) reviews the literature in the area related to sxill loss, (2) 
examines the billet assignment procedure in tne Venezuelan Wavy, and (3) 
Proposes Dotential solutions to reduce the skill loss of the Unrestricted 


Line Officer. 
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I.) iNTROUDUCTION 


A large portion of the budget of any cor,oration or institution, 
Civilian or military, is spent in training and personnel develo,ment 
programs. ij2@ reasons organizations are forced to make this investment 
are numerous, wien yernaps tone strongest motivation resulting from tie 
impact of an increasinsly complex and sopnisticated tec.inology on auman 
pertormance. Tiie dynamic nature of technology nas created a situation 
wherein workers and managers must continually scrive to update saills 
of tne work force. Failure to keep up with technological advances fre- 
cuently vill result in “skill obsolescence". nat inay pe considered 
Innovative today most likely will De considered antiquated in a Tew years. 

Lukasiewics [Ref. 1], in nis study of the enyineering -rofession, 
Stated that tne useful Droductive life of an engineer after graduation 
is only five years unless adequate retrainin; 1S provided. Associated 
wita <his notion of ovsolescence is the snift from the situation wnerein 
the need is for unskilled labor to a situation where a hignly skilled 
or multi-skilled labor force is required. furtuer, occupational movility 
also can contritute to skill loss, botn detween and witnin snxills. Taylor 
(Ref. 2] indicated tnat members of tne American labor force cnanue  ocs 
on tne averace of every three to five years. This vast vecupational 
TOSiiit,’ can prove to ce an asset if pro. erly cuanneled via apuro.riate 
retraining practices, cr an unmanageacle liavility if left unattended. 
Civilian careers involve limited cnanges uf occupation, Cut more Tre- 
juent Cnanyes oT joo and employer. In contrast, in wilitar, careers 
tnere are less frequent cnanges of employer, out frequent cnan,es OT 


joos, and some cnanges of occupations [Stewart, xef. 3]. 


= 
/ 





xetraining nas Leen ado,ted as the Danacea for worker ovsolescence 
and skill loss. it is not, nowever, tae only resource for skill main- 
cenance and rehayilitation, Rather tnan using retraining aliost exclu- 
Sively to teach new skills, it is necessary to empnasize its use in 
retaining tne previously learned skills, and to upgrade tnose skills 
necessary to Keen workers abreast of changing requirements in their 
respective Tields. 

ine Venezuelan tiavy represents an excellent example of a situation 
where radidly expanding technology combined with osetween job mooility 
can result in sxill obsolescense, or even skill loss. The goal of tnis 
thesis 1S tO examine tne questions related to skill loss and/or sxill 
obsolescence of the Venezuelan Navy Unrestricted Line Officer (UKL) and 
analyze conditions wnich may promote skill degradation. Furtner, vased 
on the findings, an attempt will be made to suggest iaetaods for reducing 


Skill degradation. 


oe eer! PONS 

An initial understanding of tne need to train must begin with a 
definition of terms basic to the general area of training. fTnese defini- 
tions also will be used as descriytors and indicators for the course 
this study intends to »ursue. 

Learning theory nas evolved gradually along vita man, and is an 
internal process in woaicn tue individual assimilates incoming stimuli 
and -roduces relatively permanent changes in Denavior. Training is one 
9rocess wnich can oring about learning. Training processes include the 
material to be learned, the metnod used to facilitate learning, and tne 
evaluation of tne learning ,rocess. Tue following terms are defined for 


the juroose of this study. 





im . Sei) 

Sxill nas seen defined in as many ways as there are sources. 
Theratore it is necessary :o discuss tais term and define it specifi- 
cally as used in tnis study. One source is the Uxford dew englisn 
Jictionary wiose definition reads: "xXnowledge of the means or mietnods 
or accomplisning a task. The apdility to use one's knowledge effec- 
tively and readily in execution of ,erformance: technical exyertness." 
Another is “ease, rapidity, and precision (usually) of musculer action", 
found in the Dictionary of Psychology (Drever, xef. 4]. A pernays more 
useful detinition was presented by uutnrie [Ref. 33: “skill consists in 
the ability to oring about some end result witn maxiinum certaint, and 
minimum outlay of energy and time.” In the context of this study, tne 
term skill needs to reflect not cnly a manual dexterity, cut also 
intellectual processes. salvendy and Seymour [kKef. oj] break tnese 
Specialized apilities into four areas: 

a. Sensory reception or stiinuli. 

Dd. ental serceytion and organization of information necessary 

tom ernern Gwe task. 

c. Cognitive decisionmaking to oryaniZe the proper res,onse. 

d. Tne response involving motor actions. 

Tne capacity to perform a given siill, consequently constitutes 
ce combiaazion s7 these stages into one overation. -averal sills aay 
be required to comulete a sinjle task, and Several tasks may ce reyuired 
to perform a syecific jou. Tnerefore, a sxill is strongly related to 


jerformance as defined oy “iow well an individual accomplishes ais yoo". 





To conclude, skill used in the context of this study reflects the 
individual's capacity to perform a task required by the job. 
2. ionutilization 

Applied to an already learned and effectively employed skill, 
the term nonutilization will be used to express a period of disuse of 
that skill. Ouring this period tne skill (or skills) are not practiced. 
The term nonutilization generally refers to an extended period of time. 
For the present purpose, an extended period of time is a period of more 
than one year. These nonutilization periods may be caused by voluntary 
Or involuntary actions such as extended periods of schooling, change of 
employer, promotion, or reassignment. 

5. sll loss 

The condition resulting from nonutilization of an already learned 
skill is called skill loss. This definition refers only to the decline 
of Droficiency in performing the skill, and this skill loss has an inverse 
connotation of skill retention. Naylor and Briggs [Ref. 7] nave classi- 
fied the variables related to skill loss as discrete and continuous. 
Learning variables have an important role in skill loss. These may in- 
clude part or whole task learning approaches, and refer to the methods 
employed for the original learning. Tney also include the amount of 
training provided, and one of the inost important variables is the length 
of tne retention period. recall variables sucn as environmental and 
mental conditions also are considered important for skill joss. The 
effect of the above mentioned variables determines the degree of skill 


loss. 





4. Skill Obsolescence 

Tnaere is no universally accepted definition orf skill obsolescence. 
dany approaches nave been made and they are complementary to one another. 
To clarify the situation, let us first mention tne factors waich cause 
opsolescence. 

The effect of tecunology rate of change is the easiest to notice 
within the modern work force. For example, at the turn of the century, 
life of professional education had a useful duration of 10-20 years. 
However, at oresent, professional education becomes outdated within a 
9eriod of roughly five years [Rosensteen, Ref. 3]. Anotner important 
facet of obsolescence is multidimensional, and the separation line 
between competence and obsolescence is not clear. A person may show 
varying degrees of ocsolescence in different situations, sowever it 15s 
rare for a person to be obsolete in all job-related characteristics 
Simultaneously. A very complete description of obsolescence follows: 

“Degree of obsolescence must always be a function of new know- 
ledge and new techniques. any fields of science and engineering 
are changing rapidly with the discovery of new facts, theories, 
viewDoints, and tecnniques; the rates of change vary cotn among 
fields and among tneir sub-specialties. There is also tne impor- 
tant matter of wnicn new development or new technique is relevant 
to a particular verson's work. ‘tot all cnanges affect all ver- 
sons, and the impact varies in kind and degree for all those who 
are affected." (NSF, 2ef. 9] 

A definition of skill obsolescence that fits tnis study's purpose 
is the followinc: Tne failure of the once capable person to jerforn tie 
skill to satisfy currently expected requirements or standards. 
>. Retrainina 


As stated earlier, retraining in the civilian employment sector 


refers mainl; to teaching a new skill. The healthy economy relocates, 


1] 





retrains, and reemploys workers freyuently, as mentioned at tne seginning 
of this study. This metnod 13 contrary to the one desired in this stud, 
due to the differences between civilian and military employer's manpower 
management. -.n keeping with the sequence for the definition of terms 
presented previously, retraining denotes a period of relearning following 
skill loss. Generally in the military, individuals are trained in the 
skill area required wnen accepting a new assignment, or when new ecuip- 
ment 1s received. If, for any reason, a period of nonutilization of a 
particular skill occurs, a period of retraining is required to reestablish 
the skill and alleviate tne skill loss. Tnus, in this study, retraining 
111 not refer to learning a new skill; instead it will refer to relearn- 


ing a previously learned skill. 


Od. FACTORS TaAT AFFECT SKILLS 

Tnere are numerous factors tnat affect skills, and also numerous ways 
to classify them. For tne durdose of this study, the autnor has adopted 
the classification scheme of C. Mazie <nerr, et. al. [Ref. 10). The 


following are the factors and their effect on individual's sxil] retention: 


mac Cor Hypothesized effect 
Original Learning 1. The better the original learning, tne 


greater the retention. 

2. Tne absolute loss of performance is not 
affected cy amount of originai learning; 
decay functions for different levels 
of original learning are parallel. 

Retention Interval 1. Retention decreases with time. 


2. Interference (habits, activities 


We 





both before and after original learn- 
ing) decreases retention. 

3.  rractice or rehearsal increases reten- 
Elon: 

Recall and Transfer 1. Increased similarity between the trans- 
Ter task and the original task 
increases retention. 

2. Similarity of task trained to the job 
increases amount of original learning. 

TaSk 1]. Continuous control tasks snow superior 
retention (months/years) to discrete 
procedural tasks (days/weeks). 

2. Degree of task Organization increases 


original learning. 


C. TEMPORAL FACTORS IN SKILL RETENTION 
In an extensive literature review, Johnson ,Rer. 11) concluded: 
“ Altnough statistically significant experimental results lead 
to more secure conclusions, what the scientific community Knows 
about retention is avout the same as what the ‘man of tne street’ 
knows; we can't remember what we didn't learn and we forget over 
time.’ 
This conclusion 1S in some sense discouraging, but on the other hand, 
interesting findings about retention in general, and tne effect of time 
in Darticular nave been ooserved in otuer stugies lixe tne One sy 
4nerr and associates. In their revort, tne authors found that many 
studies conclude in the common point that procedural tasks result in 


tess retention over time than continuous motor tasks. Other variables 


«hat influence the time of retention are the individual's method of 


rr 





recalling information. These findings and others which may arise give 
us hope and encouragement that future research will discover relation- 


shi2vs in the area of skill retention. 


ee eee ty OMIMATSH SKILL LOSS/SKILL OBSOLESCENCE 

Tne need to diminish skill loss/obsolescence is ovvious. To the 
extent an individual loses his skills his performance decreases, and as 
a consequence, the organization to which he is assigned is negatively 
affected. The higher the individual's position, the greater is tne loss 
assessed. On tne other hand, if this individual is one aimong many 
available, the loss may be acceptable to the institution. In the case 
wher2 he 1s the only one with the specific skill, or in situations wnere 
people in possession of the skill are limited, any degree of skill loss 
may be unacceptable. In such a situation it is important to determine the 
best methods available for minimizing skill loss and updating skills. 

this is the case of the Unrestricted Line Officer in the Venezuelan 
Navy. He is in snort supply, and demand is continually increasing as a 
result of the Navy's expansion. Therefore, the retention and u,dating 
of the skills of the ULO is vital for the operative branch of tne .lavy, 
and it is worth tne effort to find possible ways to maintain skills 


thereoy minimizing overall performance degradation. 





It, INFORMATIONAL SOURCES 


A. SCOPE 

The present effort has concentrated on information necessary to 
cover the field related to skills needed by the Navy, and particularly 
9rocedural job-oriented skills and their deterioration. .ioreover, the 
greatest effort has been directed toward skill deterioration due to 
nonutilization because of the frequent mobility of people within the 
davy. Although the final goal is to find alternatives to reduce skill 
loss in the Venezuelan Navy, information used in the present effort 
nas deen limited to data collected in the United States. It is impor- 
tant, therefore, to point out tnat the possible solutions may not 
always be directly applicable to the Venezuelan avy. Generalizations 
can be dangerous, and caution is required in any attempt to transfer 
solutions from one place to another. ‘onwever, the basic rules snould 
at least be applicable. The objective is to suggest what should be 
done to reduce the skill loss due to nonutilization and tne frequent 


mobility of the Navy personnel. 


B. WiERATURE REVIEW 

Human 2erformance is at least partially a result of the amalgama- 
tion of the components defined and descriied in the preceding cnapter. 
Tnis ultimately contributes to system performance. Hence, as mentioned 
above, this literature review was conducted to find what has been done, 
and wnat is left to be considered in relation to skill loss. To do 


that, the factors that contribute to human performance cannot be 


V2) 





considered in isolation; instead, tney have to be studied as components 
of a whole. 

‘lumerous research efforts nave been related to skill. iaylor and 
Briggs (Ref. 7] performed a review which is of particular interest for 
the present effort. This was the first effort related to long tern 
Skill retention relevant to military tasks. ost of the recent reviews 
are consequences of tnis initial study. The daylor and Briggs effort con- 
Sisted of a comprehensive review of classical literature on long term 
skill retention. It is useful as a background for the understanding of 
retention. The literature was discussed in terms of tasks, original 
learning conditions, retention conditions, and recall conditions. Tne 
following is a summary of the results of this literature review: 

1. ‘lotor tasks are retained better than verbal tasks, and contin- 
uous tasks are retained better than discrete procedural tasks. 

2. Retention is a direct function of the yuality and amount of 
original learning. 

3. Skill is lost over time and is retained in progortion to renearsal. 

4, Retention is directly related to the replication of the skill and 
warmup before tests favors retention. 

One of the more recent studies by Prophet LRef. 12], although restrict- 
ed to flying skills, has to te considered in the present study because 
of its broad and detailed coverage of retention. Prophet's report includes 
the following: 

1. Flight skill retention studies. 

2. Non-flight retention studies 


3. wWiscellaneous aviation studies. 
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4, Literature review references. 
9. General retention factors. 

6. Task or skill factors. 

7. Retraining factors. 

The most important findings from this study related to the present 
effort are the evidences that the passage of time by itself is not the 
only variable that produces skill loss. In addition, habit or activity 
interference during the retention interval also contributes to skill 
loss: 

Gardlin and Sitterley [Ref. 13] as well as Prophet emphasized tne 
lack of a quantitative performance measure to establish skill loss, 
and they suggest that any such measure should be applied operationall,, 
on the tield, rather than in an artificial laboratory environment. 

Given that we are interested in material related to URL'S skills, 
interesting conclusions sere found in ielford [Ref. 14] wnere tne autnor 
analyzed mental skills. .«elford stated that "all skilled performance in 
one sense or anotner is mental in the sense that perception, decision, 
Knowledge, and judgment are required’. He also stated tnat all skills 
require a coordinated activity. 

Tnere are many factors involved in the performance of a skill, and 
one which is vital to the decisionmaking Drocess is feedback. Feedback 
Drovides tne link tetveen input and outodut, and consequently is tne 
source of vital information for corrections and adjuStments. another 
important statement by delford is that "the study of skills in its 
various forms has not led to the formation of any all-embracing grand 
theory." Instead, the author linked the many small tneories into a 


more coherent structure and summarized them as follows: 


17 





1, It has been clearly recognized that soahisticated self-regulating 
macnines can carry out many operations closely analogous to those per- 
formed by numan beings, and that in turn it is an important aid to clear 
thinking about human behavior to consider the type of machine that «ould 
have characteristics similar to the human. 

2. Substantial progress has been made toward a psychology which is 
truly quantitative, and thus toward the removal of what previously had 
Deen a serious deficiency. 

3. This quantitative emphasis has given fresh impetus to the 
detailed analysis of the various mechanisms which go to make up the 
sensory-motor chain. 

4, Finally, there has been a much fuller recognition than ever 
berore that performance cannot be adequately studied in terms of discrete, 
isolated reactions. 

In many experiments it has been found that continuous motor tasks 
result in better retention than orocedural tasks. Fleichman and Parker 
[Ref. 15] observed that complex continuous tasks are retained for at 
least 24 months. ‘dams (Ref. 16] stated that procedural tasks are very 
poorly retained. One effective method to improve retention has been 
found to se rehearsal of the task during the retention period [3rown, 
2riggs, and Naylor, Ref. 17]. 

Another extensive literature review, tnis Sime centered on perceptual - 
motor skills was conducted by Annett [Ref. 18]. This review included 
over 120 items beginning with Effinghaus (1885), up to and including the 
mid-1970's. Annett found that most of the studies were concerned with 


artificial laboratory tasks using students or servicemen. However, tire 





rew studies using real tasks supported tne laboratory findings. The 
most important finding was the "lack of a method for comparing perfor- 
mance and retention on different types of tasks, and the lack of a 
generally agreed upon method of classifying real life and laboratory 
tasks". <A summary of the findings follows: 

1. ell-learned skills are generally well-retained over periods 
of a year or more without practice. 

2. The generalization that motor skills are better retained than 
verbal Knowledge cannot be supported due to methodological difficulties 
of comparing unlike tasks using different performance indices. 

3. Procedures such as emergency drills seem particularly sensitive 
to skill loss through disuse. ‘lore coherent or integrated tasks appear 
to be better retained. However, little is known about the characteris- 
tics of tasks which favor retention. 

4, different training methods nave not been shown unequivocally to 
result in different degrees of retention. ifore researcn is needed on the 
relationshio between new training methods and retention. 

5. Activities in tne layoff period can eitner facilitate or inter- 
fere with retention, but little is known about the effects of unemploy- 
ment or unrelated employment on skill retention. 

6. <A deteriorated skill is readily relearned in a fraction of 
original learning time. Skills also may be refreshed by renearsal. 

7. Retention is generally a function of the degree of original 
learning; the better the original learning, the better tne retention. 
4Yovever, overlearning yields diminishing returns. 


8. There are problems in exercise of skill after a long no-,ractice 





Neriod. Recalling an unpracticed skill may be stressful, and retention 
may be affected by stress. Some tasks seem to benefit from a rest, 
others from a warmup. 

9. Task-specific and general individual ability probably affect 
retention, but there is little evidence relating age to skill loss. 
Further work on the effects of ability and age on skill loss and 
retention are needed. 

Both Annett (1977) and Prophet (1976) agree that "there is no generally 
valid curve of retention, no single function relating degree of reten- 
tion to the duration of the retention interval". They found tnat different 
measures of retention are not correlated, and said that probaply the 
Snapes of the curves depended on the nature of the task. 

The closest study related to our area of interest was found in a 
report made by Arima and Neil [Ref. 19}. Although the authors dealt 
with enlisted personnel, they included the area of skill deterioration 
due to assignments outside the performer's specialty. The authors exaiined 
the problems of quantifying the expected skill loss due to nonutiliza- 
tion. Tney found that the existing independent programs for skill 
acguisition/retention often are directed toward developing skills for 
the same tasks. They are isolated and designed to serve immediate needs. 
There is no appropriate coordination between programs that deal with 
activities and functions for individuals of tne same occupational 
category. Finally, recommendations are provided in tne form of long 
term management of the problem which consists of an aggregated mode] 
of the manpower/personnel system. Also short term management of the 


problem is suggested in the form of a scheme of determining skill 


deterioration, 


29 








Tae assumption in the paper by Arima and deil is that the necessary 
Skills are lost as a result of disuse. A more appropriate contrisution 
for the Venezuelan iiavy URL is to attempt to ensure that the officer 
Maintains necessary skills, therevy eliminating the need for the type 
of program suggested by Arima and Neil. 

It 1s well-known that training is an effective alternative to avoid 
or to compensate for skill loss. An extensive study about training 
Strategies was conducted by Johnson [Ref. 12]. He gerformed a thorough 
literature searcn including the period 1860-1977. Tne autaor was 
interested mostly in initial training, but in addition he found sup,-ort 
for recent taeories that “different individuals utilize different means 
of encoding and storing information". The large span of time covered in 
yonnson's investigation brought to surface otner important findings 
wnich are contained in Table 1, e.g.: : 

1. The relationshio between cognitive styles and the effectiveness 
of different training strategies. 

2. Trainine devices’ cnaracteristics and training effectiveness. 


3. Cadabilities of numans to learn and retain skills, and to 


transfer saills from one task to another. 


CC. SUMMARY 

fost of the resaarcn effort in tnis area nas oeen done in relation 
to acjuisition of new skills rataer tuan to retention of aiready acqguirza 
skills. u«hile little research has been done on the prevention of skill 
loss, the emphasis nas been on recovering what nas odeen lost cy means 
of retraining. Tne absence of quantitative measures makes it difficult 
to evaluate the effectiveness of retraining, or any other solution 
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adopted, to diminish skill loss. Layoff tine by itself does not appear 
to contribute to skill loss; in some cases, it may even facilitate skill 
retention. othing was found which directly related to URL's skills. 
Extensive work has been done related to flight skill retention--tiie 
reason for which is unclear. dowever, it can be hypothesized tnat the 
consequences of skill losses are somewnat less visible in the URL in 
comparison to aviation. 

A summary of the results from the literature review is provided in 


Table 1, which follows: 


WAGLE lee SUMPARY OF FACTORS THAT AFFECT SKILL RETENTION 


Summary of Findings Autnor 
Task Variables: Naylor and Briggs 


--Continuous control skills are better 
retained than discrete procedural tasks.* 


--Tne greater the task integration the 
better the retention. 


Retention as a Function of Original Learning: 


--Retention is directly proportional to 
amount of original learning. 


--Verbal practice of a motor skill during 
acquisition results in better retention 
than no practice, but in poorer reten- 
tion tnan actual task oractice. 


-- nole task learning may lead to better 
retention than part task learning, 
especially for more complex tasks. 

Conditions During Retention Period: 


--Skill losses occur over time. The A . 
retention varies in eacn situation. 
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Summary of Findings Autnor 


--Xehearsal facilities skill retention. ‘Naylor and 3riggs 


--Tne higher the fidelity of the renearsal : " 
task the more beneficial the rehearsal 
and the longer the retention. 


Recall Conditions: i" " 


--Retention is directly related to the : . 
degree to which the operational environ- 
ment was duplicated during original 
learning. 


--Narmup activity prior to retest facili- : ‘ 
tates retention. 


--[Individuals vary in their preferred ? " 
modes of processing information, and & Johnson 
these modes can be referred to as cog- 
nitive styles. Retention is longer if 
the training matches the individual's 
cognitive styles. 


--ilental imagery plays a role in learning . 
and retention, and that it appears to be 
One means of encoding and/or storing 
information in memory. 


--jTraining devices for the retention of 
Srocedural tasks need not be of high 
fidelity, indicating that the numan can 
replace the cueing and feedback usually 
presented by such devices. 


--4e]]l-learned skills are generally well- Annett 
retained over periods of a year or nore 
without practice. 


--Activities in the layoff period can 
either facilitate or interfere with 
retantion. 


--A deteriorated skill is relearned in some 
fraction of original learning time. 


--There is little evidence relating skill 
loss to age. 


--;here are problems in the exec tsey Gi) 
skill after a long no-practice period. 
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Summary of Findings Author 


--Recalling an unpracticed skill may be Annett 
stressful, and retention may be affected 
oy stress. Some tasks seem to benefit 
from a rest, and others from a warmup. 


General Retention Factors: Prophet 


--Initial level of learning is the single x 
most important factor in determining the 
absolute level of performance after 
Periods of no-practice. 


--Perceptual-motor skills deteriorate as a 
result of non-practice, but are retained 
for extended periods of time, and easily 
reinstated through retraining. 


--Forgetting or performance decrement results ' 
from activity during the retention interval 
rather than the passage of time, per se. 


--Rehearsal has shown to be beneficial for : 
skill retention, even when involving siiple 
representations of task elements. 


Task/Skill Factors: i" 


--If tasks are organized, there are no dif- 
Terences in learning and retention of pro- 
cedural tasks and continuous control tasks; 
otherwise, the latter are less deteriorated 
and better retained.* 


--Instrumental control skill (IFR flying) with 
its heavy procedural task loading experience 
nigher degradation than contact tasks with 
external visual and tractile cues. 


*Tnese two aspects seem to be contradictory; task organization makes 
the difference. 
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ITT. THE slQDEL 


The objective of the current effort was to examine metnods designed 
to minimize the degree of skill loss in the Venezuelan Navy URL. Thus- 
far, general considerations about skill loss and/or related topics have 
peen examined. To apply what is known about skill loss to tne Venezuelan 
Yavy URL, it 1S necessary to analyze career patterns and performance 
requirements in that specialty. Once analyzed it will be possible to 
draw conclusions and make recommendations about what is necessary to 
reduce the potential for skill loss of the Venezuelan ilavy URL. 

The URL's career can be conveniently divided into three phases: basic, 
intermediate, and advanced. The first stage begins with the officer's 
commissioning, and continues until he reaches the grade of Lieutenant. 
Quring this time his career will concentrate on warfare qualifications 
and fundamental operational experience. Assignments will include 
operational oillets primarily, with little joo diversity. 

The intermediate phase extends up to, and including the inid-grade 
of Commander. In this career stage, activities are directed toward 
qualifications for command at sea, with increased opportunity for non- 
naval odillets. It is in this stage that the officer first encounters 
the nossibility of skill loss due to nonutilization. 

Inmene last Dhase, up to the grade of Captain, the officer sets 
command at sea as the ultimate goal. In contradiction to this yoal, 
and due to the Navy's organization and service requirements, the 
opportunity for non-naval billets represents a major source of potential 
skill loss/degradation. 
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Aagmittedly, any change of job offers the potential for some degree 
of skill loss. dowever, if there are similarities between jobs, the 
loss 1s less severe. Therefore, the URL function can be characterized 
as unique and dynamic. This condition makes it difficult for an indi- 
vidual URL to develop competence in his work, and increases the potential 
for future performance degradation. 

dne potential metnod for reducing skill loss would be some degree of 
Specialization, not necessarily technical, to aid in the maintenance of 
positive job attitude whicn will produce motivation, and hopefully, will 
improve overall performance. The tendency, however, is to use the URL 
to fill in different and unrelated billets. Freyuently the job assigned 
does not seem to be considered important by the UKL's superiors. This 
creates a potential morale problem, and should be eliminated. Tnis 
morale Droblem, combined witn the difficulty to develop pride in the 
job, is not easily quantified, but is widely acknowledged. [t can be 
postulated that the overall effect is a reduction in the readiness of 
the Navy. 

This thesis addresses the problem of skill loss in the Venezuelan 
Navy URL, and in the following sections, it will describe the assign- 


ment procedures. 


4. REASONS TO TRANSFER 

Due to the wide range of specialties, the URL 1s exposed to :ore 
occupational mobility than officers with other more limited specialties. 
They are expected to be Jacks-of-all-trades. They are transferred more 


freauently. The specific reasons for job transfers include: 
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1. -romotion, 

@. vareer pattern resuirements, 

ge ~«.legessity to fill a nonrelated billet, 
4. training/Education, 

5. ufficer's Recuest, 

. lshers(aealtn, tersonal, lseqal, eic.). 

As a reason for transfer, an individual's vromotion is character- 
istic of the military because of its hierarchical organization. If 
someone is working in 4a billet specified for a determined rank, and is 
then dromoted, his transfer is frecuently imperacive, and ne snould not 
se denied tne promotion just to keev nim at nis current joo. Tne career 
pattern related transfer originated in compliance witne tne pre-estab- 
lisned needs of the service. That is, the officer is suv-osed to serve 
a tour asnore, followed uy; sea duty. .inen the necessity to fill in a 
more vital oillet surfaces, anotner reason to transfer is encountered. 

Another very common and frequent source of job mobility in the mili- 
tary 13 tne assignment of the individual to a training/education villet. 
There are otner reasons to transfer, i.e., (1) own request, for wnicn 
the orficer qualifies after six nonths of service on the specific job, 
and (2) nealta or legal reasons, for which it is convenient to have 


the individuai in or close to some specific location. 


So MERORTTIcs EMVOLYCO 
Once tne need +o transfer a URL is formulated, no matter wiat tne 
reason, there are two authorities directly involved in the ,»rocess. une 


is tne Director of Javal Personnel (DiP) (Director del Departamento de 
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Oficiales), and the other is the Chief of Education (CE) (Jefe de 
Educacion de la Armada). The former is in charge of the movement per 
se while the latter is in charge of the preparation of the individual 
mor a specific billet. 

Tne ONP has all the information available about potential candi- 
dates for a given job. Tne main source of work nistory information is 
the Officer Data Form, which includes considerable information about 
the individual. The form contains the "Previous sillets", “Current 
Billet", and the individual's specialty. 

For some billets, good job descriptions and specifications of tasks 
to be performed are available in regulations or in inanuals such as the 
‘anual _de Organizacion de los Bugues Tivo (Ship's Organization and 
Regulations “lanual). In other cases, job and task descriptions are not 
available other than a brief job title, which makes personnel selection 
more difficult. Once the decision about which tasks are to be performed 
is nade, this authority selects the individual who fullfills most of the 
requirements for the job. In a case where no individual nas all the 
skills assumed to be necessary, the DNP asks the CE about the avail- 
ability of courses necessary to train the designated officer to full- 
fill the requirements for the job. If it is not feasible to train the 
individual before he is transferred, it reflects negatively on his per- 


Tormance on the job, and on-the-jop training is iinolemented. 


C. SKILL AWALYSIS 
To establish the degree of skill loss it 1s necessary to make use 
of human performance evaluation procedures. Such an evaluation requires 


the development of a skills inventory which is obtained through a skill 
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analysis. Skill analysis is complex and difficult to accomplish. For 
example, it took years of study by behavioral scientists to develop 
training requirements on the sonar target classification tasks ;Smith 
et. al., ref. 20]. It should not be expected that highly qualified 
personnel will be able to train others in complex skills without a 
previous skill analysis. Hiahly qualified personnel bring not only 
their skills to the training situation, but also their biases and 
assumptions. <A thorough skill analysis is required to identify those 
Skills necessary for satisfactory task performance. Once identified, 
a Skill inventory is completed, and training is based upon identified 
requirements. Even if accomplishing this inventory is very detailed, 
on-the-job training always 1S required to guarantee a full transfer of 
the training, which is the ultimate reason for the performance of a 
Skill analysis. After a skill analysis is serRoTOe the Navy can: 
(1) better identify the URL whose skill and experience best matcnes the 


Skill required, and (2) identify areas in which training is required. 


DO. PRE-TRANSFER TRAINING 

On-the-job training is a useful tool as the final step of any 
training process. Even if the formal training process is well-designed, 
on-the-job training will occur when the individual arrives at the job. 
Tt is desirable to reduce this training to a minimum, bDecauSe in mose 
cases, low performance on the job renresents a loss for the systaii as 
a whole. 

To reduce this ohase to a minimum, and therefore prepare the indi- 
vidual for the job in a more efficient way, another more convenient 
kind of training is available» pre-transfer training. This training is 
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universally applicabie althougn nere it is considered as a potential 
metnod to recover the skills lost during a period of non-sractice. 

Frequently the Navy prepares tne URL for the assignment of the 
individual to drobable jobs, in a general way, (e.u., basic, inter- 
Mediate, and advanced courses). Considerable expenditure of money and 
time 1S made in general preparation. However, pre-transfer training 
in most cases could be accomplished with less money and time expenditure 
if a skill analysis nad been serformed. Unfortunatel, tais resource is 
not always used. 

This situation presents a contlict between the two major piniloso- 
anies in tne Navy, the traditionalists and tne specialists. Tne first 
advocate <ne traditional generalist officer, uhile tne latter celieve 
that the soecialist can best fulfill the HWavy's reyuirements. araduate 
education represents an “in between" dosition because it strenytnens 
the officer's warfar2 specialties and increases his usefulness asnore 
aid at sea. ‘n officer with a solid background gained in jraduate 
Studies is more easily trained to aay billet assignment oy means of 


ore-transfer training. 


Ee Wecrsee TO TRANSFER 

Tnis decision is taken by the DNP, nowever tne information avail- 
able to him resarding skill requirements is minimal. Uniess the Dile 
qas iad exderience as an URL, and was served in simiiar jobs, cis 
decision is completely subjective. Even if the DNP has nad similar 
experience, a job with the same title could nave undergone tecnnoloy/ 
changes. Unfortunately this decision, which is essential for tne 
officer's career, cannot always be based on objective information due 
to the lack of an adeyuate skill analysis. 
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TY. CUNCLUSTONS AND RECOMMENDATIONS 


As a result or tne generalist orientation of tne URL, tne recuire- 
ment for trained/skilled officers represents a significant provlen. 

AT present the najority of billets in the Venezuelan i!avy reyguire educa- 
tionally qualified URL's. Further, as a result of technological 
expansion in naval systems, tne task of maintaining and updating skills 
1S Increasingly time consuming and costly. 

‘lanpower influences tne Navy's readiness in different ways; among 
cose Xerhavs most noticeable are skill obsolescence and skill loss. 
The first is mostly a conseyuence of the rate of technological cuanges, 
and affects tiie individual's performance by itself, withouc external 
influence. The latter, wnich is the core of this tnesis, is the conse- 
quence of the various factors discussed in tie jreceding cnapters. 
Ski11 loss 1S critical because tne Navy's readiness is ultimately based 
On human resources, as well as the material inventories. 

avy personnel managers control the variavles tnat intervene in the 
skili loss process. Therefore, tney must make decisions and execute 
the actions required to avoid or diminisn skill loss. in the present 
effort, an attempt was made to find ways and metnods of reducing skill 
Tne approach consisted of an examination of literature in several 
interrelated areas including selection, training, and experience, as 
well as literature on skills and skills research. .okill loss cannot 
be examined as an isolated subject. The literature sources are rica 
in material related to sxill retention, wnicn is tie inverse of skill 


loss, and tne conclusions are based on tnese sources. Tne invorination 


3] 





Obtained can te properly adapted for use in the case of tne skills 
required by the URL, however it is necessary to analyze each particular 
case and apply tne approariate principles. If ne nas not already done 
SO, the reader should familiarize himself witn tne review of literature 
contained in Chanter II. 

‘nile extensive studies have been done in the area of skill loss/ 
retention, the state of the art in preserving and uvdating skills is 
in its infancy. However, even tnis minimal knowledge is not applied as 
frequently as it snould be to reduce the skill loss in tne Venezuelan 
Navy URL. ost of the time, lost skills are recovered by means of 
retraining. xHowever, oefore the deficiency is noted, preventive actions 
rarely are adouJted. 

TwO approaches are suggested to diminish the skill loss in the 
Venezuelan Navy URL: personnel management, and training. fine follow- 
ing steads are recommended to achieve tne objective: (1) For personnel 
management, 

--develop and utilize skill inventories, 

--reduce potential billets for the URL, 

--assign )ersonnel only to URL related oillets, and, 

--assess URL performance, 
and (2) for training, 

--emohasize tne initial] training, and, 

--emonasize pre-transfer training. 

Two of the suggested solutions could be classified as snort term 
solutions (the reduction of potential billets, and the assignment to non- 
related billets); wnile the others are considered long term solutions. 
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Tne solutions associated :.ith Dersonnel management are che responsicilit, 
of the DP, waile those associated with training are tne res,onsibility 
of the CE. Each of the srovosed solutions are examined in detail in tiie 


following discussion. 


A, FOR CERSONAEL tANAGEMENT 
1]. Develop and Utilize Skill Inventories 

At present, information about the tasks and skills needed for 
each billet is not appropriate or is nonexistent, and in other cases, 
it 1S not available in a convenient form for personnel managers use. 
cmpnasis in initial training and performance assessment are driven b/ 
an appropriate skill inventory. Tnerefore, this stao must ve accon- 
dlisned before any of the long term solutions can oe determined. To 
compile this skill inventory, tne Instructional System Jevelo,ment (iSD) 
[Ref. 21] orocedures are recommended. Tne CE is the primary agent 
ressonsidle ror conducting the skill inventory, but some ofr tue infor- 
mation can oe srovided dy tne DIP. 

The elacoration of this skill inventory nas to begin witi a 
selection of tasks/functions. Some tasks are seldom performed, tnere- 
fore tne effort to train the URL in the skills necessary to perform 
those tasks has to be minimal. Other tasks are critical and the 
training effort nas to be directed to the acquisition of tne needed 
s4il1s. Identification of tie appropriate tasks to oe included in 
the skill inventory requires the estadlishiment of selection criteria. 
Tnese criteria have to be based on percentage of time spent performing 


the task, task criticality, and task learning difficulty. 





aving established the criteria, the office of tne CE should 
procede to collect and consolidate the required data. It is essential 
that this data be organized and presented in a usable format. At this 
90int, the information provided 9/ the DNP also is used. «with tne 
Gata in nand, tne CE is ready to select the tasks for training based on: 

a. duties, tasks, and elements that inake uy, the joo, 

v. analysis of data collected from individuals wno are familiar 

witn the job, and an 
Cc. understanding of when and under what conditions tne training 
1S aporopriate. 
2. Reduce Potential Billets for the URL 

TO improve the URL's performance on the jot, a selective reduc- 
tion in the type of yotential billets for tne officer is recommended. 
Tais would result in increased specialization, and therefore facilitate 
the individual's familiarity with the job. Tnis procedure should reduce 
the potential for skill loss. It also woulda provide the individual URL 
witn a greater opoortunity to develoy pride in his job, and result ina 
boost of morale and an overall jJerformance improvement. fnis short run 
solution may be applied by the DWP. 

3 mssi0n “ersonnel Only to URL Related 311 lets 

A better way to utilize the URL's skills is to assign the 
officer to related sillets. while tne list of potential sillets may 
be extensive, it is possible to maintain certain j»ersonnel in a sort 
of subdivision, and break this rule only in case of extreme necessity. 
This solution exploits tne commonalities that may exist vetween some 


jobs. Skill inventories in this case are very nelpful. This decision 
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to maintain the URL within a cluster of assignments is within the DNP 
control, and may oe imolemented immediately, assuming a rougn position 
description is availasle. A skill inventory still should ve performed. 
4. Assess URL Performance 

An indispensable tool to establisa tne existence of skill loss 
1s the Joo Performance Measure (JPii). This uPM is used for writing 
the learning objectives, and testing joo performance. it nas to oe 
validated on actual job sites, or verified by experts. To develop the 
JPi4, the CE has to consider validity, fidelity, administration cost, 


and the time it takes to be applied. 


3. FOR TRAINING 
1. Emphasize the Initial Training 
Tne level and amount of initial training have great influence 
on skill retention and on skill loss. Therefore, initial training has 
‘So provide sufficient detail, and nas to de administered in tne appro- 
Jriate manner to avoid skill loss. This is particularly essential in 
the svecific case when the URL is assigned to nonrelated villets to 
retain his skills better. If the initial training was properly taugnt, 
after a nonrelated billet assignment, tne resulting skill loss will be 
insignificant. The decision about the level and amount of initial 
training 13 nade by the CE, based on the skill inventory. 
2, imconasize Pre-transter Training 
Although the best results in relating the URL's skills will, in 
most cases, ve a combination of the suggested solutions, one action 


wnich will appear in most combinations is the pre-transfer training. 
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This type of training is tailored specifically for each case, althougn 
commonalities should be exdloited. Obviously the commonalities are 
not included in the trainings they are considered in pianning. 

Other solutions may arise. In the future, they must be included if 
optimum skills of the URL officer of the Venezuelan Navy are to be pre- 


served. 
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